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1. Introduction

The front-end filtering assumptions in support of TDD Bands 42 and 43 needs to be understood in setting realizable specifications.  There are notable differences in the TDD bands at 3.5 GHz compared to other bands which justify additional clarification, assumptions, and specification changes.
2. Discussion

For TDD bands, it is accepted that the front-end filtering requirements may differ from those of FDD bands.  In particular, since the transmitter is not active at the same time as the receiver, it is not necessary to include filtering in the front-end to attenuation Tx emissions into the Rx and to provide blocking protection.  However, there is still a need for the TDD device to meet UE coexistence and spurious emissions, as well as out-of-band blocking.  Therefore, the requirements of the TDD front-end filter are relatively lax compared to a FDD filter.  As a consequence, the insertion loss of the front-end for a TDD band is generally smaller than for FDD bands and Tx noise is not present, so reference sensitivity and maximum output power specifications are reflected accordingly.

Tx filter

To meet these requirements, TDD devices generally employ very low-loss front-end filters which do not provide any close-in attenuation.  Ceramic filters are often used, which do not provide attenuation closer than 400 MHz at 3.5 GHz, for example.  Furthermore, for the case of Band 42 and Band 43, it can be envisioned that the UE will use a single filter which spans both bands.  Therefore, as proposed in [1], the front-end filter cannot be considered to provide any attenuation for example between Band 42 and Band 43.  This effect was also observed in Band 39+Band 41 where it was difficult to achieve cross band isolation from the TDD front-end and ultimately, this CA combination was defined without the ability to support simultaneous Tx and Rx across the two bands.  
Proposal 1:  Tx filter attenuation is not assumed between Bands 42 and 43.

Rx filter

The TDD filtering arrangement also has impact on the Rx side.  Because the TDD filter does not have a steep rolloff for  Rx, the out-of-band blocking requirements do not benefit from filter attenuation.  The most challenging out-of-band blocking specification is the CW blocker at -15 dBm.  This blocking signal is specified with offset of 85 MHz from the band edge where there is no filter attenuation.  Therefore, the linearity of the front-end receiver must accommodate this blocker at the cost of increased size and current.  We also observe that for Band 42 and Band 43, such a blocking requirement is not warranted.  The out-of-band blocking requirements are present to ensure minimum performance of the LTE receiver in the presence of nearby transmitters in the environment; in particular, narrowband GSM jammers were of concern.  However, for Bands 42 and 43, there are no GSM jammers at 3.5 GHz.  Most signals operating at 3.5 GHz are broadband or restricted in power.  Furthermore, the free-space pathloss difference at 3.5 GHz compared to 2 GHz where the coexistence requirements were derived is approximately 5 dB.  Given that the UE Rx filter does not provide attenuation to the out-of-band blocker and that the coexistence scenario does not justify a CW blocker in this band at -15 dBm, we propose to modify the out-of-band blocking requirement for Bands 42 and 43.  Band 22 should also be modified since the same coexistence reasoning applies.
Table 7.6.2.1-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-152
	-15

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	NOTE 1:
For the UE which supports both Band 11 and Band 21 the out of blocking is FFS.
NOTE 2:
For Bands 22, 42, and 43, the power level of the interferer for Range 3 shall be -20 dBm.


Proposal 2:  The power level of the Range 3 out-of-band blocking interferer shall be modified to be -20 dBm.

3. Conclusion
In this contribution, we have discussed the front-end implementation for a TDD band.  Generally, the front-end filtering for TDD bands consists of a very low-loss filter which does not provide any significant attenuation close-in.  The reason is that TDD bands often do not need attenuation as the transmitter is not active simultaneously with the receiver and most TDD bands are above 2 GHz where legacy cellular systems are not deployed.  We provide two proposals for consideration.  For the Tx, we propose that no attenuation from the filter should be assumed between Bands 42 and 43.  For the Rx, we propose that the out-of-band blocker power level be reduced from -15 dBm to -20 dBm to more accurately represent the coexistence scenario at 3.5 GHz compared to 2 GHz.
Proposal 1:  Tx filter attenuation is not assumed between Bands 42 and 43.

Proposal 2:  The power level of the Range 3 out-of-band blocking interferer shall be modified to be -20 dBm.
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